Objective: The aim of this study was to evaluate the effect of the Quebec Healthy Enterprise Standard (QHES) on adverse physical and psychosocial work factors and work-related musculoskeletal problems (WMSP). Methods: Workers of 10 organizations completed questionnaires before (n ¼ 2849) and 2 to 3 years following (n ¼ 2560) QHES implementation. Outcomes were assessed using validated instruments. Results: Workers exposed to adverse physical and psychosocial work factors had a higher prevalence of WMSP. After interventions, the prevalences of one adverse physical and three adverse psychosocial work factors were lower among workers exposed to interventions. Among men exposed to physical and psychosocial interventions, the lower prevalence of neck WMSP is compatible with a beneficial intervention effect. Other results generally showed few effects on WMSP. Conclusion: Results suggest that QHES implementation lead to a decrease in some adverse physical and psychosocial work factors. Few effects were observed on WMSP.
W ork-related musculoskeletal problems (WMSP) are among the most frequent and costly health problems experienced by the working population. [1] [2] [3] Occupational health reports estimate that over one-fifth of European 1 and Canadian workers 3 suffer from a WMSP. Moreover and despite the fact that WMSP are often underreported to workers' compensation boards, 4 over one-third of workrelated illnesses are due to a WMSP, accounting for 34% to 76% of all work days lost. 1,2,5 -7 Efforts to reduce this disabling health problem are thus important and constitute a significant occupational and public health concern.
WMSP refer to painful, nontraumatic inflammatory, or degenerative disorders of the musculoskeletal structures of the back, neck, and upper or lower extremities. 8 These develop gradually and typically result from an accumulation of damage that exceeds the structures' adaptive capacity. 8 According to Stock's theoretical 9 and validated [10] [11] [12] framework, several workplace risk factors can interact to contribute to the development and maintenance of WMSP, including adverse physical and adverse psychosocial work factors. Adverse physical work factors refer to both the biomechanical factors of work (eg, lifting heavy loads, exerting physical effort) and the physical work environment itself (eg, workspace and equipment ergonomics). Adverse psychosocial work factors refer to the organizational and interpersonal conditions of a workplace that may negatively affect workers' mental and/or physical health, such as high psychological work demands, low job control, low social support at work, and low rewards. [13] [14] [15] Several systematic reviews and primary studies provide support for the individual [16] [17] [18] [19] [20] and combined 10, 11, 21, 22 role of adverse physical and psychosocial work factors in the etiology of WMSP among workers.
These adverse work factors are modifiable and the implementation of preventive interventions targeting both these factors could potentially improve the musculoskeletal health of workers. 9 However, the vast majority of intervention studies in this area have focused on physical rather than psychosocial workplace risk factors. 23, 24 Given the economic and social burden associated with WMSP [1] [2] [3] [5] [6] [7] and the role of adverse physical and psychosocial work factors in their development, [9] [10] [11] [12] 21, 22 it would be pertinent to assess the impact of organizational interventions targeting both adverse physical and psychosocial work factors on WMSP.
In Quebec (Canada) in 2008, the Bureau de Normalisation du Quebec (BNQ; the province's standard association) published the voluntary standard Prevention, Promotion and Organizational Practices Contributing to Health in the Workplace (BNQ 9700-800/2008), 25 more commonly called the Quebec Healthy Enterprise Standard (QHES). The main purpose of this occupational health standard is to sustainably improve both the physical and mental health of workers. A comprehensive implementation process managed by the BNQ and leading to a certification ensures that the standard is appropriately implemented. Interventions implemented as part of the QHES are tailored to the organizations' occupational context and target four areas of activity known to have an impact on workers' health: Lifestyle habits, Work-life balance, Workplace environment, and Management practices. Examples of intervention activities in these areas can include promoting physical activity and healthy nutritional choices at work (Lifestyle habits), providing telecommute options to workers to aid in harmonizing their professional and personal responsibilities (Work-life balance), installing ergonomic work stations (Workplace environment), and starting an employee recognition program (Management practices). Interventions implemented in these latter two areas of the QHES aim to reduce the two main occupational risk factors for WMSP: adverse physical and adverse psychosocial work factors, respectively. 25 to evaluate the effect of interventions implemented in the context of the QHES on the prevalence of adverse physical and adverse psychosocial work factors. In addition, the aim was to evaluate the effect of these interventions on the prevalence of WMSP. This is one of the rare studies that evaluated the effect of preventive workplace interventions implemented in the context of a standard. Moreover, this study is one of the few that has evaluated the effect of interventions that aim to reduce both adverse physical and adverse psychosocial work factors on workers' musculoskeletal outcomes, and the first to do so in the context of an occupational standard.
METHODS

Study Design and Population
Details regarding the study design and population have been published elsewhere. 26 Briefly, this is a study derived from secondary data collected by the INSPQ (National Institute of Public Health of Quebec). At the study's conception, organizations that were involved in the certification process and who had enlisted the INSPQ's services to collect data for their needs assessment were invited to participate in the study. All 10 organizations agreed to participate. These hailed from the public (7/10) and private (3/10) sectors, namely in public administration (8/10) and also in the manufacturing (1/10) and banking (1/10) sectors. Organization size varied from 103 to 1467 workers encompassing a range of occupations as supervisors, professionals, technicians, office workers, and manual workers. QHES implementation occurred between May 2011 and December 2013 (T1) and a follow-up was completed 2 to 3 years later, between May 2014 and November 2015 (T2). The final sample included 2849 workers at T1 (67% to 90% participation) and 2560 at T2 (63% to 88% participation).
This project was based on secondary data and, due to privacy issues, it was not possible to pair participants' responses between T1 and T2. In addition, although all organizations collected WMSP information at T2, only two organizations did so at T1. Given these two constraints, a cross-sectional design at T2 was used.
QHES Implementation and Certification Process
Details regarding the QHES implementation and certification process have been published elsewhere. 26 Briefly, the QHES is a voluntary standard and organizations were responsible for implementing interventions. This is a participatory process involving management engagement, the establishment of a health and wellbeing committee, a needs assessment, and a continuous record of implemented intervention activities. 27 The needs assessment utilizes various methods of internal data collection (such as administrative data, survey data, and employees' suggestions) and is used by the health and well-being committee to guide intervention activities. All implemented interventions are recorded in a logbook. 25, 27 The QHES certification process is under the responsibility of the BNQ, the province's standard association. As described previously, 26 the BNQ performs rigorous external audits in order to verify QHES implementation. 27 Interventions in the Workplace Environment and Management Practices Areas of the QHES Each organization implements interventions that are tailored to their needs and occupational context. As such, interventions in each area vary from one organization to the next. Interventions in the Workplace environment area can include increasing the accessibility to tools and equipment that promote safe work, implementing ergonomic programs as well as implementing programs for noise control and ventilation. 25 The Management practices area is defined as all the managerial and organizational practices and methods of work modality. 25 Interventions in this area can thus include the implementation of recognition programs, facilitating the communication channels between management and workers, including workers' in decision-making and opportunities for career development and training. 25 
Ethical Considerations
Data Collection and Measures
Data were collected by the INSPQ using a self-report questionnaire specifically created to evaluate the QHES. This 30-minute questionnaire was administered at the workplace during work hours and contained a variety of validated items to assess exposure to workplace risk factors and several health outcomes. A supplementary section was added to the T2 questionnaire to assess participants' exposure to QHES interventions, as described below. Qualitative data of implemented interventions were obtained for seven of the 10 participating organizations by members of our research team in order to complement quantitative analyses and fulfill other project objectives.
Intervention Exposure to the Workplace Environment Area of the QHES Participants' perceived exposure to interventions in the Workplace environment area of the QHES was assessed in the T2 questionnaire. Participants rated on a four-point Likert-type scale (none at all, little, enough, and many) the level of changes they perceived in their workplace as a result of interventions in the Workplace environment area of the QHES. Participants who responded none at all were considered not exposed to this area; all other responses were considered exposed.
Intervention Exposure to the Management Practices Area of the QHES
Participants' perceived exposure to interventions in the Management practices area of the QHES was assessed in the T2 questionnaire using items adapted from a questionnaire previously used by our research group. 28 Participants rated on a five-point scale the level of changes they observed in their workplace since the implementation of the QHES with regard to (1) workload, (2) autonomy, (3) support from colleagues and superiors, and (4) recognition. If participants responded, on any of the five items, that the changes they perceived in their workplace had improved, did not change or deteriorated their work situation, they were considered exposed to interventions. Participants were considered not exposed if they answered either no change implemented or I do not know to all five items. If all five items were rated as I do not know, it was treated as a nonresponse. The internal consistency (Cronbach alpha) of these five items was 0.89. This instrument was used for seven organizations, which employed, collectively, 86% of the study population. For the three remaining organizations (14%), one general item was used (similar to the Workplace environment exposure item).
Adverse Physical Work Factors
Physical work factors were assessed using five items derived from a Quebec occupational health survey. 3 For four of these items, participants rated on a four-point Likert-type scale from never to all the time how often they were exposed to the following adverse physical work factors: awkward trunk posture, performing repetitive or precise movements, exerting physical effort at work, and handling heavy loads without help. The validity of these items has been demonstrated in a systematic review. 29 Participants were considered exposed to an adverse physical work factor if they responded often or all the time. For the fifth item, participants rated on a four-point Likert scale how strongly they agreed to a statement that their workspace was designed to promote good posture. Participants were considered exposed to that adverse physical work factor if they responded disagree or strongly disagree.
Adverse Psychosocial Work Factors
As described in detail elsewhere, 26 psychosocial work factors were assessed using items from the validated versions of Karasek's Job Content Questionnaire, 30 Siegrist's ERI Questionnaire, 31, 32 and proxies from the Copenhagen Psychosocial Questionnaire. 33 For all items, participants rated on a four-point Likert scale how strongly they agreed to statements regarding their work, from strongly disagree to strongly agree. Scores were dichotomized according to cut-off points corresponding to the medians for the general working population of Quebec.
3 Participants exposed to both high psychological demands and low control are considered exposed to job strain. 13 A ratio of the sum score of the psychological demands scale (proxy of the effort scale, as in previous studies 34 ) by the sum score of the rewards scale was calculated. Participants with a ratio over one are considered exposed to ERI. 32 
Work-Related Musculoskeletal Problems
WMSP were assessed using four items adapted from the validated Nordic Questionnaire. 35 Fair to good agreement between self-reported musculoskeletal symptoms and a physical examination of these has been documented. 36 Participants indicated on a four-point Likert-type scale ranging from never to all the time how often, in the past 12 months, they had felt significant pain that was partially or completely related to their current employment and that had disturbed them during their daily activities in four anatomical regions: neck, back, upper extremities (shoulders, arms, elbows, forearms, wrists, or hands), and lower extremities (hips, thighs, knees, legs, calves, or feet). The questionnaire specifically highlights that any pain due to an injury, trauma, or work accident are excluded from this assessment. Responses on these four items were dichotomized into absence (never and sometimes) or presence (often and all the time) of WMSP for each anatomical region. 3 In addition, a fifth variable was created in which participants with significant pain in at least one anatomical region were coded as having a ''WMSP of any region.''
Covariates
Collected by questionnaire, covariates were sex, age in years (<44, 45 to 54, !55), highest formal education completed (high school or less, college, university), work status (full-time or parttime worker), seniority (years of employment with current employer), fruit and vegetable consumption ( 2, 3 to 4, !5 servings per day), level of physical activity (<1, 1 to 2, 3 to 4, !5 per week), and smoker status (nonsmoker, ex-smoker, occasional smoker, regular smoker).
Data Analysis
All statistical analyses were conducted using SAS 9.4 software (2013, SAS Institute Inc, Cary, NC). 37 Chi-square (x 2 ) tests were performed to compare participants' characteristics between T1 and T2. Three groups of outcome variables were examined: adverse physical work factors, adverse psychosocial work factors, and WMSP. Crude and adjusted prevalence ratios (PRs) and their 95% confidence intervals (95% CIs) were estimated using logbinomial regressions and controlled for clustering by including random effects for organizations.
First, to verify the theoretical assumption that exposure to adverse physical and psychosocial work factors are associated with WMSP, cross-sectional analyses at T2 were computed to determine the association between the prevalence of WMSP of any region and independent and combined exposures to these adverse work factors. Second, cross-sectional analyses at T2 were computed to determine the association between outcomes according to participants' selfreported exposure to interventions in the QHES: (1) adverse physical work factors and exposure to Workplace environment; (2) adverse psychosocial work factors and exposure to Management practices; and (3) WMSP and exposure to both areas. Three models were computed for each analysis (crude, adjusted for sociodemographic factors, adjusted for sociodemographic and lifestyle factors). Given the similar results these three models provided, only the full model will be presented in the tables (see Supplementary tables for results based on models 1 and 2, http://links.lww.com/JOM/ A490). The two-tailed statistical significance level was fixed at 0.05. A difference of 15% in outcome prevalence was considered appropriate and of meaningful public health significance considering available data and previous studies in this field. All analyses were also conducted while stratifying by sex. Table 1 presents participants' characteristics at baseline (T1) and follow-up (T2). Our sample was composed of equal proportions of men and women. The majority of our participants were under the age of 45 years, were full-time employees, and had worked at the participating organization for over 10 years.
RESULTS
As presented in Table 2 , the prevalence of WMSP was positively associated with both independent and combined exposure to adverse physical and psychosocial work factors. Participants exposed to three or more adverse physical work factors (PR ¼ 2.09, 95% 95% CI ¼ 1.94 to 2.25, P < 0.0001) or three or more adverse psychosocial work factors (PR ¼ 1.69, 95% CI ¼ 1.44 to 1.98, P < 0.0001) had a higher prevalence of WMSP than those exposed to none of these respective factors. Moreover, participants exposed to a combination of at least one adverse physical work factor and at least one adverse psychosocial work factor had a prevalence of WMSP two times higher than unexposed workers (PR ¼ 2.26, 95% CI ¼ 1.70 to 3.01, P < 0.0001). In our sample, these associations were consistently stronger in men than in women.
After QHES Implementation (T2): Prevalence of Adverse Work Factors According to Participants' Exposure to QHES Intervention Areas
As summarized in Table 3 , following QHES implementation 46% of participants reported being exposed to interventions in the Workplace environment area, 73% in the Management practices area, 42% in both these areas simultaneously, and 23% reported that they were not exposed to interventions in neither of these two areas.
Cross-sectional analyses after QHES implementation (T2) revealed that participants who reported being exposed to interventions in the Workplace environment area had a lower prevalence of working in a workspace that does not promote good posture compared with those not exposed to interventions in this area (PR ¼ 0.63, 95% CI ¼ 0.54 to 0.75, P < 0.0001). However, the prevalences of all other adverse physical work factors were similar between the two groups, as summarized in Table 4 . Similar results were observed in the analyses stratified by sex.
As presented in Table 5 , the prevalence of exposure to low job control (PR ¼ 0.90, 95% CI ¼ 0.84 to 0.96, P ¼ 0.002), low social support at work (PR ¼ 0.79, 95% CI ¼ 0.73 to 0.87, P < 0.0001), and low rewards (PR ¼ 0.86, 95% CI ¼ 0.80 to 0.93, P < 0.0001) were lower among participants who reported being exposed to interventions in the Management practices area of the QHES compared with those not exposed to interventions in this area. Similar results were obtained for the analyses stratified by sex with one exception; low job control was only lower among men exposed to the Management practices area (PR ¼ 0.82, 95% CI ¼ 0.75 to 0.90, P < 0.0001). In contrast, the prevalence of exposure to high psychological job demands (PR ¼ 1.15, 95% CI ¼ 1.03 to 1.28, P ¼ 0.016) tended to be higher among participants who reported being exposed to interventions in the Management practices area than those not exposed to interventions in this area.
After QHES Implementation (T2): Prevalence of WMSP According to Participants' Exposure to Interventions in Both QHES Areas
The results for WMSP of the neck were compatible with a beneficial intervention effect, although this was not statistically significant. Indeed, the prevalence of WMSP of the neck was lower among participants exposed to both the Workplace environment and Management practices areas of the QHES simultaneously than those not exposed to either of these areas (PR ¼ 0.85, 95% CI ¼ 0.70 to 1.04, P ¼ 0.115) and this difference was more important among men (PR ¼ 0.74, 95% CI ¼ 0.52 to 1.06, P ¼ 0.099). However, no significant differences in the prevalence of any type of WMSP were observed between participants who reported being exposed to interventions in both areas of the QHES and those who were not exposed to these interventions, as summarized in Table 6 .
DISCUSSION
As expected from our theoretical framework, 9 workers exposed to adverse physical and psychosocial work factors had a higher prevalence of WMSP. Regarding adverse work factors, we compared workers who reported being exposed to interventions in each of the Workplace environment and the Management practices areas of the QHES and those not exposed to these areas. Among workers exposed to these interventions, the prevalence of one adverse physical work factor (workspace that does not promote good posture) and three adverse psychosocial work factors (low job control, low social support at work, and low rewards) were lower than in workers not exposed to these interventions. Regarding WMSP, among men exposed to interventions in both areas simultaneously, the results for neck WMSP are compatible with a beneficial intervention effect. Other results generally showed few effects on WMSP.
Our findings on WMSP outcomes could, in part, be explained by the quality and intensity of implemented interventions. In the present study, only 42% of participants reported being exposed to interventions in both the Workplace environment and Management practices areas of the QHES simultaneously. Moreover, less than half of participants reported being exposed to interventions in the In the province of Quebec, college refers to pre-university education or vocational/technical training.
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Workplace environment area. Although four of the seven organizations with available qualitative data implemented interventions in the Workplace environment area, the intervention activities in two of these organizations were merely holding conferences regarding ergonomics and handling heavy loads safely. These types of interventions do not directly reduce adverse physical work factors. Only two organizations aimed to directly reduce these and they did so by developing ergonomic workspaces and equipment. These qualitative data align well with our finding that participants who reported being exposed to interventions in the Workplace environment area had a lower prevalence of exposure to a workspace that does not promote good posture than those not exposed to this area. Despite this, the evidence regarding the effectiveness of these types of intervention activities in preventing WMSP is mixed. The authors of a recent systematic review of workplace interventions found a moderate level of evidence to suggest that workstation adjustment alone has no effect on WMSP and that ergonomics training activities yield mixed results in their effectiveness to prevent upper extremity WMSP. 23 Moreover, a systematic review of randomized control trials concludes that ergonomic interventions are not more effective in preventing or reducing low back pain and neck pain than no intervention. 38 Although we cannot imply causality, it is thus possible that the lack of an intervention effect on WMSP in our study may be due to the fact that not many organizations chose to implement interventions in the Workplace environment area and, of those that did, their choice of interventions included activities that have yielded few beneficial effects on WMSP in the scientific literature. Combined exposure ¼ combined exposure to at least one adverse physical and at least one adverse psychosocial work factor. Number of participants with outcome (N) and its associated prevalence (%) may not correspond as prevalence is adjusted for the random effect of organization.
Models adjusted for age, sex, education, full-time or part-time work status, seniority, fruit and vegetable consumption, level of physical activity and smoker status, as well as organization as a random effect to take clustering into account in the analyses.
The two-tailed in bold statistically significance level was fixed at 0.05. 95% CI, 95% confidence interval; PR, prevalence ratio; T2, after QHES implementation; WMSP, work-related musculoskeletal problems.
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PRs for these models were estimated using Poisson regressions with sandwich variance estimators. Due to numerical problems in these models, we are not confident that the generated P values are precise and these must therefore be interpreted with caution.
In contrast to the Workplace environment area, almost threequarters of participants reported being exposed to interventions in the Management practices area of the QHES. Five of the seven organizations with available qualitative data implemented interventions in the Management practices area. Moreover, each of these five organizations implemented at least three and an average of five intervention activities in this area. The two most common intervention activities centered on recognition/reward programs and management training to promote a healthy psychosocial work environment. To our knowledge, only two studies have previously examined the impact of an organizational psychosocial intervention on WMSP. 39, 40 Of these, only one 39 reported a positive intervention effect on the psychosocial work environment and a decrease in the prevalence of WMSP was observed in that study. 39 In the present study, no such intervention effect on WMSP was observed. Given that interventions in the Workplace environment yielded little effect on adverse physical work factors but that the QHES had a beneficial effect on psychosocial work N of women not exposed to WE area ¼ 642; women exposed ¼ 495; men not exposed to WE area ¼ 659; men exposed ¼ 618. 0.06 missing values. Number of participants with outcome (N) and its associated prevalence (%) may not correspond as prevalence is adjusted for the random effect of organization.
The two-tailed in bold statistically significance level was fixed at 0.05. 95% CI, 95% confidence interval; QHES, Quebec Healthy Enterprise Standard; WE, Workplace environment area of the QHES.
PRs for these models were estimated using Poisson regressions with sandwich variance estimators. Due to numerical problems in these models, we are not confident that the generated P values are precise and these must therefore be interpreted with caution. factors, 26 it is possible that changing the physical work environment may be more important in preventing WMSP. However, it is noteworthy that our results revealed that workers exposed to adverse physical and adverse psychosocial work factors, either independently or in combination, had a higher prevalence of WMSP. These findings, albeit cross-sectional, provide support for Stock's theoretical model 9 and also corroborate previous findings 22,41 -43 highlighting the role of both adverse physical and psychosocial work factors in the development of WMSP. As such, it is also possible that the follow-up period was insufficient to affect the musculoskeletal health of participants. It is possible that even if interventions are effective in reducing these adverse factors, it would take some time for the beneficial effects of these to impact musculoskeletal health outcomes. The latency effect could thus possibly, and partially, explain our results.
This study has several strengths that distinguish it from the literature. This is the first study to assess the impact of participative, multicomponent interventions targeting both adverse physical and adverse psychosocial work factors implemented in the context of an occupational standard on WMSP outcomes. Quebec's standard association (BNQ) is responsible for the QHES certification process and performs external audits in order to verify QHES implementation. 27 This study also had a large sample size of workers encompassing a wide range of occupations from 10 organizations of various sectors of activity. In addition, the use of qualitative data complemented the quantitative analyses and enriched our interpretation of the results.
Finally, this study has good external validity; a crucial aspect in intervention research with public health implications. 44 The participating organizations adopted the QHES of their own initiative, chose the areas of activity relevant to their needs, and developed interventions adapted to their organizational context. Our role as a research group was to assess the impact of the standard as it was interpreted and implemented in the participating organizations, without the interference of researchers. As such, this study assessed the impact of the QHES as it occurred in a natural situation.
The present study also has certain limitations, a number of which are inherent to the use of secondary data. First, the anonymity assured to participants made it impossible to pair participants' responses between T1 and T2. As such, we were unable to neither observe the evolution of adverse work factors and WMSP from before to after QHES implementation nor control for the prevalences of these at baseline, thus limiting our ability to determine causality. Second, our study design lacked a control group, which would have allowed us to compare differences in the evolution of outcomes between organizations that implemented the QHES and those that did not. Third, perceived intervention exposure and outcomes were both assessed in the T2 questionnaire. This may have introduced the common method bias given that the adverse work factors assessed in the questionnaire have an inherent association with the intervention areas of the QHES. N of women not exposed to MP area ¼ 289; women exposed ¼ 848; men not exposed to MP area ¼ 357; men exposed ¼ 920. 0.06 missing values. Number of participants with outcome (N) and its associated prevalence (%) may not correspond as prevalence is adjusted for the random effect of organization.
The two-tailed in bold statistically significance level was fixed at 0.05. 95% CI, 95% confidence interval; ERI, effort-reward imbalance; MP, Management practices area of the QHES; QHES, Quebec Healthy Enterprise Standard.
Fourth, two forms of recall bias are possible in this study due to the instruments used to assess WMSP and intervention exposure. For WMSP, participants were asked to recall musculoskeletal pain and symptoms related to their work and experienced in the past 12 months. It is possible that participants recalled musculoskeletal symptoms that were nonwork related or were exacerbated by work or that they recall a WMSP that occurred over 12 months ago, thereby leading to an under-or over-reporting of symptoms. For perceived intervention exposure, participants were asked to recall changes that occurred in their workplace due to the QHES. It may be difficult to recall changes and interventions that occurred, thereby leading to an underestimation of QHES intervention exposure. Conversely, participants could remember changes that were implemented that occurred outside of the QHES (eg, an independent exercise program) and attribute it to the QHES, thereby overestimating intervention exposure. Similarly, participants could recall an intervention that was implemented due to the QHES but believe it to be unrelated to the QHES, thereby underestimating intervention exposure.
Finally, the generalizability of these results is limited to other organizations adopting the QHES that have a similar employee profile to that of the 10 participating organizations. More specifically, our participants had a lower prevalence of adverse physical work factors as well as a higher prevalence of adverse psychosocial work factors and WMSP than that documented in a representative occupational health survey of the province of Quebec. 3 
CONCLUSION
This is one of the rare studies that evaluated the effect of preventive workplace interventions implemented in the context of an occupational standard. Moreover, this study is one of the few that evaluated the effect of interventions that aim to reduce both adverse physical and adverse psychosocial work factors on workers' musculoskeletal health outcomes. Results suggest that the implementation of the QHES lead to a decrease in some adverse physical and psychosocial work factors. Few beneficial effects were observed on WMSP. Taken together with previous studies, our results suggest that further research is needed to evaluate the effectiveness of interventions targeting both these adverse work factors on musculoskeletal outcomes. N of women not exposed to either area ¼ 243; women exposed to both areas ¼ 449; men not exposed to either area ¼ 308; men exposed to both areas ¼ 569. 0.06 missing values. Number of participants with outcome (N) and its associated prevalence (%) may not correspond as prevalence is adjusted for the random effect of organization.
95% CI, 95% confidence interval; QHES, Quebec Healthy Enterprise Standard.
